The differential cross section, the tensor analyzing power, T 20 , and the polarization transfer, κ 0 , in 12 C(d, p) breakup at relativistic energy are calculated within a model which incorporates multiple scattering and Pauli principle at quark level. It is shown that the rescattering and quark exchange affect drastically the polarization observables for kinematical region corresponding to high internal momentum in the deuteron.
During last 15 years detailed data on A(d, p) differential cross section (DCS) [1] - [2] , tensor analizing power, T 20 [3] - [9] , and coefficient of polarization transfer, κ 0 [7] , [10] - [12] , have been obtained. These data together with data obtained from electromagnetic probe, give important information about the deuteron structure in a wide region, including that of a smooth transition from nucleon-meson to quark-gluon picture.
Although from the very beginning it was evident that multiple scattering (MS) of the deuteron constituents on target nucleons should significantly affect theoretical interpretation of A(d, p) data [13] , there were brought up some arguments that it would only renormalize the results of impulse approximation (IA) without strong modification of its shape [1] , [14] , [15] . Following this idea, the MS was often "forgotten" in different theoretical models; for example, in estimations of some reaction mechanisms beyond IA [16] , model incorporation of quasi-free channels [17] , reduced matrix elements in QCD [18] , calculations within the Bethe-Salpeter formalism [19] , contribution of quark exchange (QE) in the deuteron [20] , etc. Direct calculations of MS effects in the DCS demonstrated that it does not change the universal A 2/3 dependence of the DCS and cannot explain experimental data without modification of the deuteron wave function (DWF) at short distances [2] . From the other hand it should be also mensioned that the recent precise measurements of T 20 demonstrates that it has a systematic difference for 1 H and 12 C targets, despite the fact that qualitatively it has similar behavior for different target nuclei [9] .
Attempts to take into account MS effects [21] , as well as those accompained with a final state interaction [22] , in the DCS and T 20 in the 0
breakup were done only in the framework of nonrelativistic calculations. In the present paper we propose the first systematic study of the MS based on relativistic calculations, together with QE effects.
We start with the Bertocchi-Treleani approach [13] based on the SitenkoGlauber MS theory. It includes elastic rescattering of the deuteron constituents, the proton and neutron, as well as inelastic collision of the constituent neutron. We modify the Bertocchi-Treleani model in the following way:
• the DFW is considered in the framework of "minimal relativization prescription" with dynamics in the infinite momentum frame (IMF) [14] , [15] ;
• it takes into account the Pauli principle at the constituent quark level.
To specify the lab. frame we choose y-axis along the quantization one and z-axis along the deuteron beam. In turn the IMF is defined as a limiting reference frame moving, with respect to the lab. frame, in the negative z-direction with velocity close to the speed of light. In IMF the proton momentum is parametrized by the transversed momentum, k ⊥ ≡ (k 1 , k 2 ) and the fraction of the deuteron momentum carried by the proton in the longitudinal direction, α. These momenta are expressed in the lab. frame as:
, where E p and E d are lab. energy and p and d are lab. momenta of the proton and deuteron, respectively. In terms of α and k ⊥ the invariant mass of virtual proton-neutron system is
where m d and m N are the deuteron and nucleon masses. In IMF the argument of the relativistic DWF (usually called internal momentum in the deuteron)
, where
and the relativistic DWF is
In (3) U( k) is the matrix of relativistic spin rotation (the Melosh transformation):
is the nonrelativistic polarization vector and χ m and χ m ′ are Pauli spinors for the proton and neutron, respectively.
The Pauli principle considered at the level of constituent quarks modifies the DWF, which becomes equivalent to the Resonating Group Method (RGM) wave function [23] , [24] :
whereÂ is the quark antisymmetrizer and ϕ N are wave functions of the nucleon three quark (3q) clusters; χ( r) is the RGM distribution function and r stands for the relative coordinate between the centers of masses of the 3q bags.
Due to the presence of the antisymmetrizer in (5) the DWF, being decomposed into 3q × 3q clusters, includes, apart from the standard pn component, nontrivial NN R , N R N and N R N R ′ components which correspond to all possible nucleon resonance states, N R (see [24] ). Most of the this isobars have negative parity and thus generate effective P waves of the deuteron [20] , [24] .
Following Refs. [24] we choose χ( r) as a conventional NN DWF, χ N N ( r), modified by the RGM renormalization condition of [25] . Fig.1 displays the renormalization of the S wave for some deuteron wave functions; the corresponding effect for the D wave is less than 1% [20] .
The Pauli principle applied to the deuteron at the quark level leads to the following modifications of the relativistic DWF
• add wave functions of d → N R N channels ψ
, which is the Fourier transformation of the overlap
(with the appropriate spin projections M, m, m ′ on the quantization axis) multiplied by relativistic factor ε/m N .
The explicit expressions for ϕ(k) and some of ψ pN R ( k p ) can be found in Ref. [20] . With this modifications the Bertocchi-Treleani model for the invariant DCS of the 0
• inclusive (d, p) breakup for pure spin states M and m of the deuteron and proton, respectively, becomes:
where summation over N R includes the neutron and all resonance states generated by QE; m ′ is the spin projection of the N R , C d is the renormalization coefficient introduced by Bertocchi and Treleani [13] , F (k) is the ratio of flux factors for nA and dA collisions, σ . (8) In numerical calculations we take for the total cross section σ 
